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Abstract
Background: Low back pain (LBP) is a common and costly problem. Initiatives designed to assist practitioner and patient
decisions about appropriate healthcare for LBP include printed evidence-based clinical guidelines. The three professional groups
of chiropractic, osteopathy and musculoskeletal physiotherapy in the UK share common ground with their approaches to
managing LBP and are amongst those targeted by LBP guidelines. Even so, many seem unaware that such guidelines exist.
Furthermore, the behaviour of at least some of these practitioners differs from that recommended in these guidelines.
Few randomised controlled trials evaluating printed information as an intervention to change practitioner behaviour have utilised
a no-intervention control. All these trials have used a cluster design and most have methodological flaws. None specifically focus
upon practitioner behaviour towards LBP patients. Studies that have investigated other strategies to change practitioner
behaviour with LBP patients have produced conflicting results. Although numerous LBP guidelines have been developed
worldwide, there is a paucity of data on whether their dissemination actually changes practitioner behaviour. Primarily because
of its low unit cost, sending printed information to large numbers of practitioners is an attractive dissemination and
implementation strategy. The effect size of such a strategy, at an individual practitioner level, is likely to be small. However, if
large numbers of practitioners are targeted, this strategy might achieve meaningful changes at a population level.
Methods: The primary aim of this prospective, pragmatic randomised controlled trial is to test the short-term effectiveness
(six-months following intervention) of a directly-posted information package on the reported clinical behaviour (primary
outcome), attitudes and beliefs of UK chiropractors, osteopaths and musculoskeletal physiotherapists. We sought to randomly
allocate a combined sample of 1,800 consenting practitioners to receive either the information package (intervention arm) or
no information above that gained during normal practice (control arm). We collected questionnaire data at baseline and six-
months post-intervention. The analysis of the primary outcome will assess between-arm differences of proportions of responses
to questions on recommendations about activity, work and bed-rest, that fall within categories previously defined by an expert
consensus exercise as either 'guideline-consistent' and 'guideline-inconsistent'.
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Background
Low back pain (LBP) is a common and costly problem
[1,2]. As a result, the volume of research produced world-
wide on the subject has been increasing steadily for sev-
eral decades. This has allowed for the formulation of
evidence-linked recommendations based on a process of
evidence synthesis, expert consensus and summarising
evidence in systematically developed statements [3].
Healthcare for acute LBP based on these recommenda-
tions can be expected to be safe, effective and more cost-
effective than current usual care. Over 70% of patients
managed in this way are likely to become pain-free, with
a recurrence rate of less than 25% over the course of
twelve months [4,5].
With the aim of assisting practitioner and patient deci-
sions about appropriate healthcare for specific clinical cir-
cumstances [6], several initiatives have delivered
recommendations about LBP to various stakeholder
groups, including healthcare personnel, patients and the
general public [7-15]. Amongst such initiatives, printed
evidence-based clinical guidelines have been developed
for primary care and occupational settings, in several
countries [16-19].
In the UK, the National Health Service (NHS) Executive
commissioned the Effective Clinical Practice Programme
of the Royal College of General Practitioners (RCGP) to
develop evidence-based clinical guidelines for the man-
agement of acute LBP in primary care. These were devel-
oped and printed for the use of first contact primary care
practitioners, including the professional groups of chiro-
practic, osteopathy and musculoskeletal physiotherapy in
the UK. They were first published in 1996 [20], then
revised and updated in 1999 [21]. Since then, the Faculty
of Occupational Medicine of the Royal College of Physi-
cians commissioned the development of equivalent
multi-disciplinary guidelines for the occupational setting
[22,23].
Chiropractors, osteopaths and musculoskeletal physio-
therapists in the UK share some common ground with
their approaches to managing LBP [24]. As a result, these
professions have been considered to be a collective stake-
holder group [1,20,21]. Together, they are involved in the
management of approximately one-fifth of all cases of
LBP in the UK [25,26], making them an important pro-
vider of care. Indeed, Maniadakis and Gray [2] estimated
that in 1998, the annual combined direct healthcare costs
for LBP delivered by these professions was £493 million
(US$820 million, based on 1998 exchange rates).
The majority of these practitioners work in private prac-
tice, rather than within the NHS [15]. As a result, they are
excluded from both the constraints [27-32] and potential
support [8,33] offered by working within large organisa-
tions of healthcare delivery. Unlike general practitioners
[34], few UK guidelines are aimed at chiropractors, osteo-
paths and musculoskeletal physiotherapists. With LBP
accounting for more than half of their workload [15,35-
40], recommendations for optimal LBP management
should be relevant to these practitioners. Whilst anecdote
and some empirical data suggest that many of these prac-
titioners are naïve to the existence of LBP guidelines, they
do express a desire for a clear rationale in their LBP clinical
decision-making [41]. Several studies show that the clini-
cal behaviour of members of these professional groups
diverges from guideline recommendations [38-40,42]
and that this may relate to the beliefs of these practitioners
[43-49]. It is therefore timely to explore ways to inform
and optimise aspects of their clinical practice.
Evidence for interventions to change practitioner 
behaviour
Healthcare research findings are usually published in
peer-reviewed scientific journals. However, this neither
ensures that these findings reach practitioners (dissemina-
tion) nor that they are used in routine clinical practice
(implementation) [50-54]. Dissemination involves rais-
ing awareness of research messages whereas implementa-
tion involves getting the findings of research adopted into
practice [55].
Interventions that aim to change the behaviour of health-
care practitioners essentially fall into two groups: those
that use broadly educational approaches and those that
use financial or organisational prompts [56]. There is a
diverse array of educational interventions [57,58]. 'Active'
educational interventions, with which practitioners are
directly engaged, are usually regarded as more effective at
changing behaviour than 'passive' interventions, which
act as vehicles for disseminating information such as
behaviour recommendations, and are commonly in a
written format [59-62]. Multifaceted interventions are
widely thought to be more effective than single interven-
tions, even though empirical evidence does not fully sup-
port this opinion [63].
The most recent and thorough systematic review of the
evidence for printed information as an intervention to
change practitioner behaviour [61] included several ran-
domised controlled trials (RCTs) with a no-intervention
control [64-70]. These studies reported mixed results.
Notably, all were of a cluster design, with the unit of ran-
domisation for intervention allocation being groups of
practitioners, such as regions, practices or clinical teams.
Cluster designs have potentially limited external validity
since the results may not be applicable to other locations
and settings. Most of these RCTs suffered from methodo-
logical flaws, with their study designs and analyses failingBMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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to allow for effects of clustering [71,72]. Similar method-
ological problems were identified in a further cluster RCT
[73], published after the search period of the review. Of all
these RCTs, only one [67] included practitioner behaviour
towards LBP patients, however, the intervention was
poorly described. In addition, none of these RCTs focused
on members of the chiropractic, osteopathy and muscu-
loskeletal physiotherapy professional groups in the UK.
Given the methodological problems associated with clus-
ter RCTs [74-76], it is surprising that they dominate the
scientific literature on changing practitioner behaviour
with printed guidelines. Indeed, one large RCT that
recently attempted to assess guideline implementation
using a cluster design had to abandon this comparison
because of methodological problems [77]. Furthermore,
the practical ease of posting written educational material
to individual practitioners, in contrast to more 'active'
interventions, should lend itself to a non-cluster RCT. The
effectiveness of disseminating printed information on
practitioner behaviour is therefore yet to be tested for
independent effects on individual practitioners in a RCT.
In addition, the impact of printed guidelines on the man-
agement of LBP has not been adequately assessed.
To date, studies investigating strategies to change practi-
tioner behaviour towards LBP patients have produced
conflicting results. Consistent with studies from other
healthcare topics, a cluster RCT by Bekkering et al [78]
found a statistically significant positive change in some of
the targeted behaviours of Dutch physiotherapists using a
multifaceted educational intervention, compared to pas-
sive dissemination of printed guidelines alone. The multi-
faceted intervention consisted of mostly active
components, utilising education, discussion, role-playing,
feedback and reminders. In another cluster RCT, the same
research group produced small changes in some of the tar-
geted behaviours of Dutch GPs [80]. In this study, the
multifaceted intervention consisted of active and passive
components, including the Dutch LBP guideline for GPs,
the LBP guideline for occupational physicians, a 2-hour
educational and clinical practice workshop, 2 scientific
articles on LBP management, a tool for patient education
and a tool for reaching agreement on LBP care with phys-
ical, exercise, and manual therapists. In a similar manner,
yet another cluster RCT [81] found a small but statistically
significant positive behaviour change in groups of US pri-
mary care physicians, following an active educational
intervention based on an education/audit/feedback
model with local peer opinion leaders. Conversely, a clus-
ter RCT in a sample of UK general practitioners showed
that an active, tailored, multifaceted educational interven-
tion, including the identification and targeting of specific
barriers to behaviour change via outreach visits, failed to
demonstrate a statistically significant change in prescrib-
ing or referral behaviour [82]. The variability of these
results may be partly explained by contextual factors, such
as the specific behaviour(s) targeted, the professional
group of the practitioners, and the healthcare system and
practice setting in which the practitioners work.
Given the expense of active interventions, the comparative
low unit cost of sending printed information to large
numbers of practitioners makes it an attractive dissemina-
tion and implementation strategy. It may be seen as more
efficient to adopt a less effective but less costly implemen-
tation strategy [61,63,83]. Whilst the effect size of pas-
sively disseminated printed information is likely to be
small at an individual practitioner level, the potential of
the strategy relies on the capacity for small behaviour
changes in large numbers of practitioners to have an over-
all substantive impact upon a healthcare system [84].
Even quite small changes at an individual practitioner
level could translate, at a population level, into a worth-
while change in the management of large numbers of
patients. This notion may have particular merit for an eco-
nomically costly healthcare issue such as LBP [2]. Never-
theless, the evident international popularity of printed
guidelines for the management of LBP [16-19] ought to be
matched by rigorous evaluation through systematic
research [52].
We have designed a prospective, pragmatic RCT for a large
number of practitioners working predominantly in pri-
mary care settings. The primary aim of the study is to test
the short-term effectiveness (six-months following inter-
vention) of a directly-posted information package on the
reported behaviour and beliefs of a combined sample of
chiropractors, osteopaths and musculoskeletal physio-
therapists in the UK. We are not aware of any previous
implementation research that has utilised a randomly
allocated no-intervention control, in which the individual
practitioner was the unit of randomisation. Additionally,
to our knowledge no research has investigated these issues
across these three professional groups.
Our secondary aims are:
i) to describe patterns of reported behaviour, attitudes and
beliefs, within and between professional groups at
baseline,
ii) to identify baseline factors that are associated with a
change in reported behaviour of these practitioners (such
as demographic data, attitudes and beliefs of
practitioners),
iii) to make recommendations for future research on
implementation strategies in these professional groups.BMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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Methods
Trial design
This prospective, pragmatic, two-arm RCT was conducted
with practitioners from the three groups of chiropractic,
osteopathy and musculoskeletal physiotherapy in the UK.
The unit of randomisation and analysis throughout the
study was the individual practitioner. This allowed for a
nationally representative, non-clustered study popula-
tion. Participants from each professional group were ran-
domly allocated to receive either a directly-posted
information package (intervention arm) or no informa-
tion over and above that gained during normal practice
(control arm). Ethical approval was obtained from the
London Multi-centre Research Ethics Committee. We col-
lected data using self-completed questionnaires at base-
line and six-months post-intervention. Questionnaire
content, format and response rates were tested in a pilot
survey (n = 150).
Study population
Participants were members of the professional groups of
chiropractic, osteopathy and musculoskeletal physiother-
apy, working in the UK and predominantly in a primary
care setting. A substantial majority of chiropractors and
osteopaths work exclusively in the private sector. Muscu-
loskeletal physiotherapists work in both private and NHS
sectors. Based on the pilot study response rates for each of
the three professional groups, roughly proportional ran-
dom samples were drawn from the respective professional
register of each professional group (Table 1). Each
selected practitioner was then sent an invitation to take
part in the study (Figure 1). The study began in November
2003. Invitation letters, study information sheets and
baseline questionnaires were sent together, with one
reminder including further copies of all documents for
non-responders. Only completed baseline questionnaires
received prior to our predetermined baseline cut-off date
(1st March 2004) were included. Following this, the inter-
vention package was posted. Follow-up questionnaires
were posted six-months following intervention. Non-
responders to the follow-up questionnaire were also sent
a reminder. The eligibility (and exclusion) criteria are in
Table 1.
Chiropractors
Following the Chiropractors Act (1994), the legal defini-
tion of a chiropractor in the UK is a registrant with the
General Chiropractic Council (GCC). McTimoney chiro-
practors are a minority group within the profession, com-
prising approximately one third of these registrants.
McTimoney chiropractors are known to practice in sub-
stantially different ways compared to other chiropractors
[85]. For this reason, they have previously been excluded
from another multidisciplinary study [24,86]. Therefore,
in an attempt to increase the homogeneity of the chiro-
practors in this study, only British Chiropractic Associa-
tion (BCA) members, who are not McTimoney trained,
were included (i.e. non-BCA members were excluded).
With relevant permissions, the GCC register was cross
referenced with the BCA register to provide the chiroprac-
Table 1: Sample eligibility and recruitment
Professional group Eligibility criteria Total population 
meeting criteria
Available number in 
population following 
initial exclusions*
Number randomly 
selected (% of total 
population)
Chiropractors Registered with the 
General Chiropractic 
Council and the British 
Chiropractic Association
1071 (100%) 611 611 (57.0%)
Osteopaths Registered with the 
General Osteopathic 
Council
2718 (100%) 1868 1368 (50.3%)
Physiotherapists Registered with the 
Chartered Society of 
Physiotherapy and self-
selected as 
'musculoskeletal' by 
speciality
3586** (100%) 3230 1625 (45.3%)
Total = 7375 (100%) 5709 3604 (48.9%)
* Practitioners with addresses outside of the UK and in Scotland were excluded prior to posting invitations, and only one practitioner from each 
practice was eligible, being randomly selected from each address to avoid contamination (chiropractors and osteopaths only).
** At the time of sampling, there were approximately 30,000 physiotherapists in the UK, of which only 3587 were listed by the Chartered Society 
of Physiotherapy as 'musculoskeletal' by speciality.BMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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Trial design Figure 1
Trial designBMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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tic sampling frame in this study. This information was less
than twelve months old at the time of recruitment
(November 2003).
Osteopaths
Following the Osteopaths Act (1993), the legal definition
of an osteopath in the UK is a registrant with the General
Osteopathic Council (GOsC). Whilst there is known to be
considerable variation in practice within the profession
[42], there are no established minority groups compara-
ble to McTimoney chiropractors that needed excluding.
Therefore, with permission, the GOsC register was used as
the osteopathy sampling frame in this study. This infor-
mation was less than twelve months old at the time of
recruitment.
Musculoskeletal physiotherapists
Almost all of the approximately 35,000 physiotherapists
in the UK are registered with the Chartered Society of
Physiotherapy (CSP). Within the register of the CSP at the
time of sampling, there were self-selected clinical special-
ity groups, one of which was 'musculoskeletal'. In an
attempt to increase the likelihood that contacted physio-
therapists were directly involved in managing LBP
patients, this subgroup of the CSP register was used, with
permission, as the physiotherapy sampling frame in this
study. This information was the best available at the time
of recruitment, although it was approximately four years
old.
Exclusion criteria
Non-UK practitioners were excluded from the study by
removing them from the professional register database
sampling frames before the study sample was randomly
selected. Likewise, all practitioners living or working in
Scotland were excluded due to the likely confounding
effects of the simultaneous, ongoing national multifacto-
rial educational campaign, Working Backs Scotland
[15,87].
Where possible, one practitioner was randomly selected
from each practice prior to randomly drawing the study
sample. Practice addresses were only available from the
GCC and GOsC registers. The CSP register provided
mostly home addresses and thus did not allow for the
exclusion of practitioners working from the same practice.
Inspection of chiropractic and osteopathy registers also
indicated that many practitioners worked at more than
one practice. Therefore, to reduce possible contamination,
we excluded any practitioner (regardless of professional
group) if the preferred contact address given on the base-
line questionnaire was identical to that of a practitioner
already recruited to the study.
Further exclusions were made from information given on
returned baseline questionnaires. Practitioners who had
retired, who were non-practicing, or who reported that
they were not currently involved directly in the manage-
ment of LBP patients were excluded (Figure 1).
Participant recruitment
We drew a random sample from the respective profes-
sional registers of each professional group. Random selec-
tion from the electronic register databases was performed
by allocating a randomly generated number in a computer
spreadsheet (MS Excel 2002) to each practitioner in their
respective register and then sorting the list by this number.
The sample was drawn from the descending list as per the
order of the sorted random numbers (Figure 1). The size
of each sample drawn was approximately proportional to
the size of the group in the UK at the time of recruitment
(Table 1).
Each practitioner selected was sent, via 'recorded delivery'
(signature required) post, a letter of invitation to take part
in the study, a brief study information sheet based on the
guidance from the Multi-Centre Research Ethics Commit-
tee, a pre-paid reply envelope and the baseline question-
naire. A removable consent form was incorporated in the
baseline questionnaire, which also gave participants
opportunity to provide a preferred contact address. Only
those respondents providing written consent to partici-
pate were included in the study.
We calculated response and recruitment rates from an
'adjusted sample' that excluded undelivered question-
naires and those returned to the research team (e.g.
'addressee gone away') plus those respondents who indi-
cated that they were retired, no longer in clinical practice,
or whose workload did not include LBP patients. As
expected, the older physiotherapy register database pro-
vided more exclusions in this way than the other register
databases. Practitioners not responding to the first posting
of these documents were sent a second and final copy of
each after eight weeks, via normal post.
'Non-responders' were those where no response was
received to either posting of the baseline questionnaire. In
total, 20% of the non-responders from each professional
group were followed up with a shortened version of the
questionnaire, in order to collect demographic informa-
tion and to explore potential selection bias.
Consent and participant anonymity
Each practitioner selected from their professional register
was allocated a unique study number prior to the posting
of the baseline questionnaires. This number appeared on
both consent and data collection sections of the baseline
questionnaire, and allowed for the efficient tracking ofBMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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both responders and non-responders throughout the
study.
On receipt of completed baseline questionnaires, one
member of the research team removed the consent section
from the accompanying data collection section and stored
them separately. Thus, the unique study number became
the only source of identification on each questionnaire.
This ensured that participant confidentially was main-
tained, and ensured that the study team were blind to
intervention allocation. Only one member of the research
team, not involved in data entry or intervention alloca-
tion, had access to a password-protected database on a
secure computer containing the personal identifying
information associated with each unique study number.
Randomisation and intervention allocation
The baseline questionnaire was completed prior to subse-
quent intervention allocation (Figure 1). Practitioners
that responded to the baseline questionnaire and con-
sented to take part further in the study became the study
'participants'. A member of the research team, based in
another institution and who was not involved in the data
collection, produced a blind, random allocation of each
participant to either control or intervention arms, using
only a list of participant's anonymous unique study num-
bers in StatsDirect software package. The intervention
packages were posted with a brief covering letter to those
allocated to the intervention arm in March 2004.
Interventions
Information package
The intervention consisted of an innovative information
package, posted directly to participants. The package
clearly details the evidence-based management of acute
back pain, based on recommendations from the UK evi-
dence-based and evidence-linked multi-disciplinary pri-
mary care [21] and occupational [22] LBP guidelines. We
originally considered producing our own information
package. However, when designing the study we identi-
fied an existing, high quality, package that met our needs.
This package was originally developed as part of an ongo-
ing national, multi-intervention educational campaign in
Scotland led by the Health Education Board of Scotland
and the Health and Safety Executive, entitled 'Working
Backs Scotland' (WBS) [15]. We used exactly the same
package as the WBS package with an additional covering
letter, which explained the origins of the package. We did
not have sufficient resources to produce a new version of
the pack to the same quality, in order to remove its Scot-
tish origins. Since the issues in the management of LBP are
likely to be similar in all parts of the UK, this should not
affect the appropriateness of the package for our current
purpose.
The novel approach taken by the WBS initiative was to
produce a comprehensive and cohesive information pack-
age, suitable for multiple stakeholders (summarised in
Table 2), as part of a national initiative similar to a high-
profile and largely successful Australian study [9,10,88].
Table 2: Components of the 'Working Backs Scotland' information package
Targeted stakeholder Component of package
Patients The Back Book (1st edition)
Health & Safety Executive: Back in Work booklet
Contextualised A4 sheet with recommendations
Poster with recommendations for patients
All providers Introduction letter from Working Backs Scotland
Therapy Providers Contextualised A4 sheet with recommendations
Royal College of General Practitioners: A4 guideline summary pamphlet
Yellow Flags guideline summary
General Practitioners Contextualised A4 sheet with recommendations
Royal College of General Practitioners: A4 guideline summary pamphlet
Yellow Flags guideline summary
Pharmacists Contextualised A4 sheet with recommendations
Employers Contextualised A4 sheet with recommendations
Health & Safety Executive: Back in Work bookletBMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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In order to maximise the likely success of the package, the
contents were deliberately designed to target previously
identified contextual 'barriers' to behaviour change. One
suggested strategy for increasing the uptake of guideline
recommendations has been local adaptation, in order to
provide a sense of relevance and local 'ownership' of the
recommendations [54,89,90]. However, there is some evi-
dence that local adaptation of national guidelines has no
effect on practitioner behaviour [91], suggesting that rele-
vance and ownership should be provided in some other
way. One alternative for providing these has been the pro-
duction of unidisciplinary guidelines. An example of this
has been the recent formation of physiotherapy guide-
lines in the Netherlands [13], an equivalent of which is
also currently under development in the UK [92]. Unidis-
ciplinary guidelines have the further advantage of being
able to provide best practice recommendations on techni-
cal areas of clinical practice that have little relevance out-
side a particular healthcare professional group.
In the WBS package, an attempt has been made to simul-
taneously provide relevance for all stakeholder groups by
supplying each with an individual, tailored A4 recom-
mendation sheet, every sheet being consistent with the
others [87]. Each A4 sheet includes only those recommen-
dations most likely to be relevant to that particular group.
This allows every stakeholder to see the consistent mes-
sages provided by the recommendations, with the aim of
reinforcing these messages. Importantly, the specific
behaviours targeted for all stakeholder groups are kept to
a minimum [84] and focus predominantly upon LBP
patients staying active, avoiding bed-rest, and staying at or
returning to work. Intended specifically for the healthcare
practitioners is a copy of the brief summary A4 pamphlet
version of the RCGP guidelines [21], and an A4 summary
sheet explaining the concept of psychosocial 'Yellow
Flags' [93]. The package also includes a copy of the
patient-orientated advice booklet, the first edition of 'The
Back Book' [94], which has been formally tested by Bur-
ton et al [95], and a leaflet designed for employers and
workers, 'Back in Work' [96], the messages of which are
consistent with the guidelines.
Much like the principal recommendations of the original
sources on which the WBS package was based [21-23], the
wording of the recommendations on each contextualised
A4 sheet are clearly written in the form of behavioural
instructions; an important attribute in any intervention
designed to change practitioner behaviour [97,98]. Credi-
bility of the package is reinforced by several declarations
that the contents of the package are based on the best
international research evidence [97]. Furthermore, the
commissioning body was expected to be well respected by
all stakeholders (Waddell G, personal communication).
The issue of perceived ownership of the material [99] was
addressed through considerable effort in enlisting and dis-
playing the support of a wide range of local and national
professional groups and societies (22 in total). These
groups, including bodies representing the chiropractic,
osteopathy and physiotherapy professions, endorsed both
the initiative and the information package.
Control arm
Participants in the control arm were sent the standard
brief description of the study with the baseline question-
naire, but were sent no further information prior to the
six-months post-intervention follow-up questionnaire.
Therefore, they received nothing other than they would
during usual clinical practice. Of course no control could,
nor should, have been exerted over other sources of infor-
mation available to either arm of the trial. Being a prag-
matic RCT with a large sample size, any other influences
on clinical practice are likely to have been equal for each
arm.
Questionnaire development
The choice of outcome measures was guided by the find-
ings from previous qualitative studies [41,44]. Permission
to use previously published material was gained from the
original authors of each outcome measure. The contents
of the baseline and sixmonths post-intervention follow-
up questionnaires are summarised in Table 3. The two
most important outcomes measured in the study were (1)
reported clinical behaviour (primary outcome), and (2)
practitioners' attitudes and beliefs. Each outcome measure
was slightly modified from the original version for the
purposes of this study. A description and justification for
each modification is given below.
Outcome measure 1: Reported behaviour
The primary outcome measure was a measure of reported
clinical practice behaviour, captured using questions
related to a single vignette of a patient with non-specific
acute LBP and no 'red flags' for possible serious spinal
pathology (Figure 2).
Vignettes are hypothetical clinical presentations of
patients intended to elicit from practitioners an underly-
ing practice pattern or 'medical signature' [100]. Research
has been conducted on the discordance between what
physicians report they would do in response to a patient
vignette and what they actually do in practice. Some inves-
tigators have raised concern to the value and validity of
vignettes as an outcome measure in assessing practitioner
behaviour [100-103]. Specifically, critics have argued that
practitioner responses to vignette are likely to report what
they perceive should be done rather than what they would
actually do. However, a large, prospective study [104] has
shown that vignettes are not only reliable, stable and valid
measures of practitioner behaviour, but that they are moreBMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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accurate than patient case notes (chart abstraction), which
are often used as a measure of practitioner behaviour.
Thus, despite understandable concerns of social
desirability or acquiescence bias, changing responses
towards vignettes may be considered a single, valid point
along a causal pathway towards actual behaviour change.
We chose to use a vignette in the present study as we
wanted to assess the practitioners' decisions about appro-
priate healthcare for a specific clinical scenario, which is
precisely what clinical guidelines are intended to facilitate
[6]. The vignette used was originally developed by Bom-
bardier et al [105], and has since been used in several
Table 3: Information collected in the self-completed questionnaires
Information Measure Original authors Items Baseline 6 months
Demographic details Age Professional group Years 
qualified NHS/Private Back pain 
workload Personal history of back 
pain
-- Y e s N o
Reported behaviour relating to a 
patient vignette with non-specific 
acute low back pain and no 'red 
flags'.
Questions relating to a low back 
pain patient vignette (modified from 
original studies)
Modified from:
Bombardier et al 1995 [105]
Rainville et al 2000 [109]
Buchbinder et al 2001 [10]
Bishop & Foster 2005 [49]
3Y e s Y e s
Practitioner beliefs concerning the 
way that low back pain is likely to 
affect function
Modified Health Care Providers 
Pain and Impairment
Relationship scale (HC-PAIRS)
Modified from:
Rainville et al 1995 [110]
Houben et al 2004 [46]
13 Yes Yes
Practitioner self- confidence in 
managing patients with low back 
pain
Practitioner self-confidence scale Modified from:
Bush et al 1993 [117]
Smucker et al 1998 [118]
4Y e s Y e s
Practitioner attitudes towards the 
use of research and evidence in 
practice
Practitioners connections with 
research
Authority of information sources to 
influence practice
Modified from:
Connolly et al 2001 [119]
12 Yes Yes
Patient vignette with non-specific acute low back pain and no 'red flags' Figure 2
Patient vignette with non-specific acute low back pain and no 'red flags'.BMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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studies [10,106-108]. Some details of the vignette were
anglicised and clarified prior to use, and further details
regarding occupational duties and domestic responsibili-
ties were added following comments received during the
pilot study.
In light of key recommendations consistent across guide-
lines from many countries [16-19], and in a manner sim-
ilar to the work of Rainville et al [109] with US physicians
and Bishop and Foster [49] with UK physiotherapists, the
primary questions relating to the vignette were designed
to explore practitioner recommendations for patient
behaviour in relation to (i) Work, (ii) Activity, and (iii)
Bed-rest. Other secondary questions were added to
explore investigations (including x-rays) and initial treat-
ment interventions (e.g. advice, manual therapy, electro-
therapy and exercise). The format chosen to capture
responses to each of these primary questions was a 5-
point Likert-type scale (Figure 3), based on questions orig-
inally used by Rainville et al [109].
In order to inform the analysis of the results, and as the
responses to these questions were being interpreted in
light of guideline recommendations, an expert consensus
exercise was performed. A group of 12 experts with exten-
sive prior experience in LBP research were contacted inde-
pendently and provided with a copy of the vignette and
questions. Feedback from the experts confirmed that the
five-point scales could be considered ordinal. However, it
was recommended that two items of the scale related to
Work should be combined (highlighted in bold italics in
Figure 3) to form a four-point scale in this case.
Questions and corresponding response options relating to a low back pain patient vignette Figure 3
Questions and corresponding response options relating to a low back pain patient vignette The points of dichot-
omisation for each scale, based on expert consensus, are shown (with arrows). For each scale, the response option(s) to the 
right of each arrow were interpreted as consistent with guideline recommendations. The numbers above and between 
response options represent the frequency of expert opinion for the point of dichotomy relating to that scale. Lenient interpre-
tations (L) are placed on the top row above response options, and strict interpretations (S) on the bottom row. The five-point 
scales are considered ordinal. However, two items of the scale related to Work will be combined (highlighted in bold italics) to 
form a four-point scale in this case.BMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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There are two research questions relating to the primary
outcome of reported behaviour. Each of these requires a
different analysis to test for a statistically significant
change between the two arms of the trial at the six-month
post-intervention time-point. The two research questions
are:
1. For each scale, can the intervention change the response
proportions of 'guideline-consistent' and 'guideline-
inconsistent' reported behaviour?
2. For each scale, can the intervention change the response
proportions of reported behaviour across the entire range
of responses?
The first of these questions represents the primary out-
come measure for this study. It relates to changes in the
proportions of responses either side of a predetermined
cut-off point for each reported behaviour research ques-
tion. Therefore, each of the original five-point scales will
be dichotomised to create a new variable with categories
defined as 'guideline-consistent' and 'guideline-inconsist-
ent'. The location of the cut-off points for each scale is
based on the expert consensus exercise. All experts were
asked to give, where possible their 'lenient' and 'strict'
interpretation of internationally agreed recommenda-
tions from primary care and occupational evidence-based
guidelines [16-19] for each scale. These two interpreta-
tions will allow for a sensitivity analysis.
The wording and points of dichotomisation for each scale
question are shown (with arrows) in Figure 3. For each
scale, the response option(s) to the right of the arrow were
interpreted as recommendations consistent with those of
the guidelines. The positions of the red arrows indicate the
location of cut-off points for the most frequent 'strict'
expert interpretation of the guideline recommendations.
The blue arrows indicate the location of cut-off points for
the most frequent 'lenient' expert interpretation.
Outcome measure 2: Practitioners' beliefs
Practitioners' beliefs regarding the relationship between
back pain and physical function were measured using a
modified version of the 13-item Health Care Providers
Pain and Impairment Relationship Scale (HC-PAIRS)
(Table 4), which was originally developed and validated
by Rainville et al [110], and further studied by Houben et
al [46]. The, responses for each item were collected with a
7-point Likert scale anchored from 'Completely disagree'
(1) to 'Completely agree' (7). The scores are summed to
form a total HC-PAIRS score, giving a theoretical range of
possible scores from 13 to 91. Items 1, 6 and 12 were pos-
itively worded and were therefore reverse-scored for scor-
ing and subsequent analysis. Factor analysis has shown
the HC-PAIRS to measure a single factor of beliefs con-
cerning the way in which LBP affects physical function
[46]. Higher scores on the HC-PAIRS indicate a stronger
belief that pain should affect daily function.
The original version of the HC-PAIRS was intended to
assess health care providers' attitudes and beliefs about
the degree to which chronic LBP justifies impairments and
disability. It was published in 1995, and was itself
adapted from a questionnaire developed for chronic pain
patients, the Pain and Impairment Relationship Scale
(PAIRS) that was first published in 1988 [111].
Table 4: Modified items of the HC-PAIRS. Modified components are highlighted in bold.
Item No. Item
1 Low back pain patients can still be expected to fulfil work and family responsibilities despite pain
2 An increase in pain is an indicator that a low back pain patient should stop what they are doing until the pain decreases
3 Low back pain patients cannot go about normal life activities when they are in pain
4 If their pain would go away, low back pain patients would be every bit as active as they used to be
5 Low back pain patients should have the same benefits as the handicapped* because of their painful problem
6 Low back pain patients owe it to themselves and those around them to perform their usual activities even when their pain is bad
7 Most people expect too much of low back pain patients, given their pain
8 Low back pain patients have to be careful not to do anything that might make their pain worse
9 As long as they are in pain, low back pain patients will never be able to live as well as they did before
10 Low back pain patients have to accept that they are disabled persons, due to their pain
11 There is no way that low back pain patients can return to do the things that they used to unless they first find a cure for their pain
12 Even though their pain is always there, low back pain patients often don't notice it at all when they are keeping themselves busy
13 All of low back pain patients' problems would be solved if their pain would go away
* The following caveat to item 5 was added as a footer in the modified version: We are aware that the term 'handicapped' is not liked by many 
people who have completed this questionnaire in the past but the research team are unfortunately unable to change this previously validated 
questionnaire as we may affect the results if we did so.BMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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Modifications were made to the original HC-PAIRS in the
present study for several reasons. Firstly, the evidence-
based primary care [21] and occupational [22] guidelines,
upon which the intervention package was based, were
specifically developed for the management of low back
pain rather than 'back pain' per se. Furthermore, the pri-
mary care guideline in particular is specifically based on
the evidence for acute LBP and is clearly labelled as such.
Moreover, the term 'chronic back pain patients' that Rain-
ville et al [110] used to modify the PAIRS scale was based
on the premise that the attitudes and beliefs measured
would be valid only in chronic pain patients. Thus, the
assumptions behind the design of these scales were repre-
sentative of the knowledge at the time of publication. Cer-
tainly, one major development in LBP research since the
late 1980's and early 1990's is that psychosocial factors
have been shown to be involved much earlier in the
course of LBP than was originally thought. Therefore, even
though the PAIRS has not been formally tested in any
other population than chronic pain patients [111-114], it
is reasonable to argue that the practitioner beliefs meas-
ured by the modified version of the HC-PAIRS will be
appropriate in the context of acute LBP patients.
Sample size calculation
The primary outcome measure for this trial was the pro-
portion of 'guideline-consistent' and 'guideline-inconsist-
ent' reported behaviour, relating to the patient vignette for
the key variables of work, activity, and bed-rest (Figure 3).
This analysis is also in need of more statistical power than
the alternative analysis using change in responses across
the whole scale. It is therefore the appropriate criterion by
which to estimate the target sample size for the trial. In
light of previous studies on practitioner behaviour change
[59,73], we defined a change of 10% in reported behav-
iour between the proportions of practitioners from base-
line to the six-months post-intervention follow-up as a
clinically meaningful change. Thisdifference is the same as
the median effect size reported in a review of guideline
implementation studies reported in a subsequent review
[61,63].
There are no existing data on 'guideline consistent'
responses on which we could base our sample size calcu-
lation. To show a 10% difference in the proportion of
these practitioners who, at the six-month post-interven-
tion follow up, would give 'guideline consistent'
responses to this questionnaire, the greatest statistical
power is needed when proportions in each group are 45%
and 55%. To show this difference at the 5% significance
level with 90% power, valid data from at least 543 partic-
ipants in each arm of the trial are needed for analysis
(1086 total). Previous studies using a similar question-
naire format to measure outcomes have shown a response
rate of between 31% and 65% [10,41,73,109,115]. Based
on these figures, and the overall response rate of the pilot
study, a recruitment rate of approximately 50% was antic-
ipated at baseline. Allowing for 40% loss to follow-up,
900 practitioners had to be recruited into each arm of the
trial at baseline (1800 total). Further allowing for the esti-
mated recruitment rate of 50% at baseline, approximately
3600 practitioners needed to be invited to participate at
the start of the study. A total of 3604 were actually invited.
Such over-sampling strategies are typical of studies on
healthcare practitioners based on survey methodology
[e.g. [41,115]].
Data handling and analyses
The anonymised questionnaire data have been transferred
into electronic format using a pre-coded datafile via Statis-
tical Package for Social Scientists (SPSS) Data Entry (ver-
sion 3.0) software, which is designed to reduce systematic
errors during data entry. Data were independently entered
by an experienced data entry administrator, who was
blind to the participant identities. For purposes of reduc-
ing error, 20% of all data entered in the SPSS datafile was
checked by one of the research team, blind to participant
intervention allocation at the time.
As this is a pragmatic trial, the primary analysis will be
performed on an intention to treat basis, as recommended
by Bland [71]. It will include all participants randomised,
even if they did not subsequently receive or read the inter-
vention package when allocated. A proposed secondary
analysis will focus on participants who appear to have
read the information package, as identified by means of
responses to a question on the follow-up questionnaire
acting as a proxy. Data will be analysed using SPSS (ver-
sion 11.5). All significance tests will be two-sided and sta-
tistical significance will be set at the 5% level.
The reported behaviour outcomes require a different anal-
ysis for each of the two research questions. The dichoto-
mous variable, with categories defined as either
'guideline-consistent' or 'guidelineinconsistent', will be
analysed using a binomial regression model (primary
analysis). This will allow for between-arm differences of
the proportions of responses that fall within each category
at follow-up to be tested. The points of dichotomy will be
based on the 'lenient interpretation' for each variable, as
per the expert consensus exercise (Figure 3). The 'strict
interpretation' for each variable will be used to provide
sensitivity analyses. The original ordinal data will be ana-
lysed using an ordinal regression model, in which
between-arm differences of proportions across all follow-
up reported behaviour data may be tested. Baseline
reported behaviour responses will be included in each
model as a covariate. The secondary clinical and demo-
graphic data collected at baseline will be inspected and
will also be included as covariates in the analyses,BMC Musculoskeletal Disorders 2005, 6:41 http://www.biomedcentral.com/1471-2474/6/41
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depending on the proportions of variance shared between
these variables.
Conclusion
The COMPLeMENT trial is a prospective, pragmatic RCT
of printed, evidence-based educational material that
incorporates a no-intervention control. We have pre-
sented the rationale, design, and strategy for implementa-
tion of the trial, which incorporates a large number of
practitioners working predominantly in a primary care
setting. The primary objective of this study is to test the
short-term effectiveness (six-months following interven-
tion) of a directly-posted information package, that con-
tains contextualised evidence-based recommendations for
the management of acute back pain, on the reported
behaviour and beliefs of a combined sample of chiroprac-
tors, osteopaths and musculoskeletal physiotherapists in
the UK. The secondary objectives are to describe patterns
of reported behaviour, attitudes and beliefs, within and
between professional groups at baseline; to identify base-
line factors that are associated with a change in reported
behaviour of these practitioners; and to make recommen-
dations for future research on implementation strategies
in these professional groups. The results of this trial will
be presented as soon as they are available.
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